Introduction
Benzothiadiazines constitute an important class of pharmacological agents -'3 with wide applications in clinical medicine as diuretics, antihypertensive drugs as well as hyperglycemic agents among others. 3'4 Originally developed as inhibitors of the enzyme carbonic anhydrase (CA, EC 4.2.1.1), these compounds exhibited different pharmacological properties, such as increased elimination of salt in urine, which ultimately led to the development of saluretic drugs such as chlorothiazide, hydrochlorothiazide, cyclothiazide, etc.
--5 as well as to the high-ceiling diuretics of the furosemide type.
In previous papers '6 we investigated the coordination chemistry of diazoxide 16 and chlorothiazide 21 as well as the biological activity (as enzyme inhibitors) of the prepared metal complexes. It was proved that transition metal ions such as Cu(II); Zn(II); Hg(II) or Co(II) among others lead to coordination compounds with greatly increased CA inhibitory properties as compared to the original sulfonamides.
Moreover, the complexes of chlorothiazide 2 were more effective as compared to those of diazoxide 1. As only the chlorothiazide complexes of Zn(II); Cd(II); Hg(II) and of some main group cations were reported, in this paper we extend the study to some other biologically relevant cations. A cold solution of chlorothiazide sodium salt (NaCTZ, 3) was prepared by suspending HCTZ in the stoichiometric amount of 2N NaOH solution, working at 0-5C. Mention should be made that the benzothiadiazinic ring is not very stable in the presence of bases, being cleaved to orthanilamide derivatives. 9 Still, at room temperature and in 2N NaOH, this ring is cleaved in about 150 hours, 9 so that, presumably, no decomposition occurred during the experiments reported here, in which complexes were prepared in about 0.5 hours. The cold solution obtained above, was mixed with a methanolic-aqueous solution of metal salts in molar ratios of 2:l(for the divalent cations, the vanadyl and uranyl salts); 1:1 (for Ag(I)) or 3:1 (for Fe(III)). The obtained reaction mixture was stirred magnetically at room temperature for 0.5 hours. The complexes so obtained were collected by filtration and air-dried. Due to their poor solubility in the majority of solvents (excepting for DMSO and DMF) recrystallization attempts of the new complexes were unsuccessful.
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Results and Discussion
The chlorothiazide complexes 4-10 prepared in the present work together with their elemental analysis (within + 0.4% of the theoretical values calculated for the proposed formulas) and TG data are shown in Table I . Supplementary information regarding the stereochemistry of metal ions in the prepared complexes was obtained by means of diffuse reflectance electronic spectroscopy as well magnetic moment measurements (Table III) . From the above data, it is seen that the V(IV) derivative 4 is in its predilect geometry square pyramidal, 12 similarly with the related diazoxide complex previously reported, 6 whereas the iron derivative 5 in octahedral geometry (electronic spectrum and magnetic moment typical for this geometry of Fe(III)13).
In these derivatives the water molecules, coordinated to the metal ions as proved by TG data (Table I) complete the coordination sphere around the metal, in addition to the two and three, respectively, chlorothiazidate ligands.
The other metal ions showing an interesting RD spectrum in their complexes with chlorothiazide are Co(II) in 6, Ni(II) in 7 and Cu(II) in $. Two bands were detected in the RD spectrum of 6, situated at 25,600 and 15,600 cm 1 respectively, assigned as the v3 and v2 transitions, as well as a shoulder at 18,700 -1 cm The V calculated from the Lever tables is 7,260 ,which leads to a v2/vl ratio in the range of 2.1-2.2, which, correlated with a magnetic moment of 5.25 BM at room temperature, suggests an octahedral geometry for the Co(II) ion. 14 This is also supported by TG analysis data (Table I) , which proved that the four water molecules coordinated to the metal ion are lost in a single step, between 140-180 C. For the -1 Ni(II) complex 7, two weak transitions were evidenced in the RD spectrum, at 17,000 and 12,500 cm attributed to the V and v2 transitions of Ni(II) in octahedral surrounding. 5'6 This is also supported by the magnetic moment of 3.46 BM. 6'15 The Cu(II) complex $ shows a large structureless band centered at 16,200 cm 1 and a magnetic moment of 1.90 BM, indicating probably a distorted octahedral geometry of Cu(II). 6'16 In the last two complexes water is also directly bound to the metal ions, since by means of TG analysis it was shown that this is lost in one step, between 140-180C. The Ag(I) derivative 9 probably possesses a linear geometry with the chlorothiazidate and water ligands occupying the two coordination sites of silver. 17 Finally, the electronic spectrum and the rest of analytical data of the uranyl derivative 10 are consistent with heptacoordinated U(VI), similarly to other such derivatives previously reported by us. s Conductilnetric measurements (data not shown) proved all complexes 4-10 to be of the non-electrolyte type, in contrast to the sodium salt 3 which behaved as an 1'1 electrolyte. All these data are consistent with the structures proposed above for the new complexes of chlorothiazide.
Inhibition data against the major red cell CA isozymes (CA I and CA II) with the new complexes are shown in Table IV . a Molarity of inhibitor producing a 50% decrease of enzyme specific activity for the esterasic activity of these enzymes.
As seen from the above data, all the new complexes are stronger inhibitors, towards both isozymes, as compared to chlorothiazide or the related benzothiadiazine, diazoxide. Cations leading to very effective inhibitors were Cu(II); Ag(I) and U(VI). In fact, all these three cations were previously reported to form complexes with aromatic/heterocyclic sulfonamides showing 100-1000 times better inhibition profiles, as compared to the parent ligands.
7"1 '13 Although in previous papers we explained this phenomenon as due to binding of the cations contained in the complex inhibitors to residue His-64 in CA II active site, it seems that supplementary binding sites are available at the entrance of CA II active site, as we 9 recently discovered a histidine cluster in that region, formed from residues 3, 4, 10, 15, 17 and 64. This would explain the higher affinity of coordination compounds to this isozyme, as well as the catalytic properties of the respective isozyme per se. In principle, by using this approach for the design of novel CA inhibitors, it would be possible to obtain compounds with specificity towards certain isozymes and their selective inhibition. This would eventually allow us to understand the physiological function for some of the eight CA isozymes, as presently this seem to be certain only for CA II and CA IV.
